In 1990's emerging stock markets evolved from small, shallow, speculative markets into sizeable and liquid markets. If there is any relationship between market development and efficiency, it must show up in market efficiency tests over time. This conjecture is analyzed empirically, applying joint variance ratio (VR) test on weekly real Wednesday and Friday returns for 18 emerging stock markets over the 1988-98 period. For each country, we apply the joint VR test to sub-sample windows with end-point fixed while starting-point is allowed to move forward. In those markets that showed rapid development, it becomes rather difficult to reject the random walk hypothesis as observations pertaining to earlier periods are dropped from the sample.
I. Introduction
Over the last decade the global financial system has undergone a rapid transformation.
Thanks to the opening of emerging markets to foreign investors, portfolio equity flows to emerging markets had increased dramatically. The process of financial integration proceeded more or less smoothly until mid-1997. However, following the Asian crisis in 1997 and the more recent Russian crisis, financial capital has largely moved back to safer havens in industrial countries. Furthermore, the wave of financial crises has unleashed a move against the full integration of the emerging markets to the global financial system. In some effected countries governments put the blame on greedy foreign speculators, who they claimed were out to destroy emerging market economies for the sake of making more money. Several countries started contemplating on reimposing capital controls to reduce foreign capital flows. The most ardent critique of foreign speculators, the Malaysian government has already imposed foreign currency restrictions that would reduce financial capital flows to this country.
After the Asian crisis the debate has focused on whether international portfolio capital flows led to increased volatility in emerging stock markets or not. Aside from its failure to generate unquestionable empirical evidence, this debate overshadowed one important contribution of the increased portfolio flows to emerging markets.
Thanks to foreign capital flows, the size and liquidity of emerging stock markets have increased substantially in less than a decade. As the available funds for indirect equity investments increased over time, so has the number of companies whose stocks are traded publicly. Furthermore, increased competition among emerging markets to attract capital flows has led to substantial improvement in the regulatory framework in many countries. The size and liquidity of the stock market and the presence of a sound regulatory framework are important factors that contribute to the development of a stock market. Consequently, a deliberate attempt by governments to restrict foreign capital flows is likely to have an adverse effect on the development of emerging stock markets.
Our objective in this paper is to empirically test whether the rapid development of emerging stock markets over the last decade helped these markets to become efficient markets. As the market size and liquidity increase and the regulatory system and laws evolve to operate more effectively, the systematic divergence of stock prices from the fundamentals will tend to diminish. Consequently, it becomes more difficult to predict future returns using publicly available information and markets move closer to weak-form efficiency. To be more precise, we hypothesize that stock price behavior would approach towards random walk behavior as the emerging stock market evolves through time from a small, shallow and segmented speculative market into a sizeable and liquid stock market integrated to the world financial system. The overall development of a market will definitely increase the trust and confidence, attracting more investors to purchase stocks. A drop in the cost of capital for domestic firms will ensue, attracting more and more companies to raise long-term financing through the stock market, increasing private investment expenditures and hence the rate of longrun economic growth.
Our paper is not the first of its kind. There has been a growing body of literature analyzing various issues related to international portfolio flows, stock market development, volatility and comovement of emerging market stock returns. World Bank (1997) documented that the rapid increase in portfolio equity flows to emerging markets is highly correlated with the rapid development of emerging stock markets both in terms market capitalization and liquidity. Subrahmanyam and Titman (1998) used their model of firm-financing decision to show that stock market growth leads to an increase in the information content of stock prices and this provides incentives for firms to go public. On the other hand, Stulz (1997) argues that the increased portfolio equity flows to emerging markets led to a decline in the cost of capital in these countries without any adverse effects on stock markets. He claims that emerging market stock return data do not support the hypotheses of increased stock return volatility and excessive comovement among emerging market stock returns. In a similar fashion, Demirgüç-Kunt and showed in a cross-sectional analysis that there is negative correlation between stock market development indicators and mispricing of stocks as measured by the deviation of prices from the price determined by an international version of the arbitrage pricing theory. This paper can be viewed as part of a recent trend in the literature that investigates whether stock market development of the last decade has had any effect on market efficiency in developing countries. However, the majority of the papers utilized exogeneous or endogenous structural break tests, taking the exact date of financial liberalization as the break point (see Morey and Kawakatsu, 1999) . In this study, we take the view that financial liberalization is a necessary but not sufficient condition for market efficiency. Financial liberalization is just the first step that attracts domestic and international investors to a stock market. Only when these investors and especially foreigners with huge investable funds get interested in the market, then it may have a chance to become a developed market. Therefore, the liberalization date is not necessarily the date when a structural break occurs. Furthermore, the move towards market efficiency need not take the form of a discrete jump in the underlying parameters of the price process. Our approach takes the view that the move towards market efficiency is better understood as a continous process rather than a drastic discrete change at a point in time.
Our main tool of analysis is Lo and MacKinlay's (1988) variance ratio test, which is a test of the weakest form of the random walk hypothesis: Stock returns are serially uncorrelated at all leads and lags. We use weekly stock price indices for 18 emerging markets included in the Morgan Stanley Capital International (MSCI) database that covers the period between January 1988 and August 1998. In addition, we include 5 developed stock markets, NYSE-USA, Japan, UK, Hong Kong and Singapore, in our analysis for the purpose of comparison. After more than three decades of research on the subject, it is by now widely accepted that efficient market hypothesis should be viewed as a relative rather than an absolute concept (see Campbell, Lo and MacKinlay, 1997) . Keeping this in mind, we use these five developed stock markets as a benchmark with which we compare the random walk test results for emerging markets.
For each country, we conduct the joint variance ratio test for sub-sample windows with end-point fixed at August 1998. If there is actually a move towards price efficiency in the market, we would expect the VR statistics to decline as the starting-point is moved from January 1988 forward until the sample size is equal to a minimum of 250 observations. Prices in stock markets with low values of development indicators in the late 1980s are not likely to follow random walk. When we include earlier periods in the sample, the variance ratio statistic will be high, possibly rejecting random walk. However, if these markets show a rapid development in this period, variance ratio statistic will decline as we drop the earlier periods from our sample.
The empirical results support our conjecture: Nourished by international portfolio equity flows, the rapid pace of stock market development led to greater (weak-form) market efficiency in emerging markets. In the majority of emerging markets that were affected by equity flows (Indonesia, Philippines, Thailand, Argentina, Brazil, Chile, Mexico, Greece, Jordan, Turkey and Peru), joint variance ratio test statistic drops significantly and fails to reject random walk behavior as we drop the earlier observations of stock returns from our sample. In the case of those stock markets that could already be classified as developed in the late 1980s (USA, UK, Japan, Hong Kong, Singapore, South Korea, Malaysia, Taiwan, Israel, South Africa, India), variance ratio test fails to reject random walk for all sub-sample windows considered.
The paper is organized as follows. In the next section, we present the theoretical framework behind our analysis and using annual market statistics for emerging markets we assess the level of development in various markets. Section III, briefly analyzes the stock market development measures and claims that there is a close link between market development and international portfolio equity flows to emerging markets. In Section IV, we provide a detailed account of the variance ratio test we use in our random walk tests. In section V, we present the empirical analysis of random walk behavior in real stock returns. Section VI concludes the paper by way of summarizing the results.
II. Integration of Emerging Markets to International Financial System
Almost all of the major papers written on stock price behavior and market efficiency have focused on industrial countries and especially on the United States. So far little attention paid to stock price movements in the emerging stock markets. Perhaps there was an implicit understanding that emerging stock market prices were bound to show significant divergence from random walk, as these markets lagged behind developed stock markets both in terms of institutional infrastructure, market size and liquidity.
While there is some element of truth in this presumption, it ignores the diversity among emerging stock markets in terms of market development and institutional infrastructure. It also ignores the rapid pace of development in emerging stock markets As highlighted by Stulz (1997) , the financial capital flows from industrial to developing countries is to the benefit of both sides. Investors from industrial countries will earn a higher return to their capital in emerging markets. Emerging market economies will gain, because the availability of these funds will reduce the cost of capital, enhance investment in longer-term projects and increase the long-run growth potential of the country. Bekaert and Harvey (1995) showed that with the integration of a market to world financial system, the cost of capital is no longer related to the variance of the local stock index return only. It is related to the covariance of local stock market return with world market returns, which is expected to be lower than the variance of the local stock index return.
In addition to direct effects, increased portfolio equity flows to emerging markets have indirect effects on the size and liquidity of emerging stock markets as well. These effects can be instrumental through several channels. First, as foreign investors become actively involved in the domestic stock market, stock prices would increase, tempting domestic firms to raise funds through initial public offerings in the stock market. Consequently, the size of the stock market will increase both in terms of total market value of stocks and in terms of the number of companies whose shares are traded in the market.
The activities of the foreign investors also increase the liquidity of the market.
As there are more investors with sizeable investment funds in the market, it becomes easier to find buyers or sellers in the market. Furthermore, to the extent that there are economies of scale in financial intermediation, increased market liquidity leads to a decline in transaction costs attracting more domestic investors to the market. As the size and liquidity of the market increase over time, the ability of a few large domestic investors to manipulate stock prices would diminish. This, in turn, will lead to an increase in public confidence in the stock market, making the stock market a more attractive investment alternative for individual investors.
The majority of foreign investors are institutional investors, with large portfolios. Losses resulting from inadequate information can be quite high for these investors. Furthermore, the cost of purchasing information is quite low relative to the sums they invest in a market. Consequently, with the foreign investors flocking to an emerging market, the demand for financial information in this market increases substantially. In response, brokerage firms devote more resources to information gathering and processing. This will increase information about the individual stocks, aggregate economy and the sector not only to foreign investors, but domestic investors as well. Due to economies of scale in the information processing market information will become more affordable for institutional and individual domestic investors, moving the market closer to efficiency.
Another channel through which the foreign equity investments may help increase the public confidence in the stock market is the regulatory reform. Once the emerging country governments realized the opportunities generated through foreign capital flows, they tried their best to attract more foreign financial capital flows.
However, one important criterion for foreign investors in choosing the destination country is the soundness and effectiveness of the regulatory system and the quality of financial intermediation. Realizing this relationship, many governments actively pursued policies to improve the capital market regulatory framework and elevating domestic accounting and supervision standards to international levels. The regulatory reform definitely helps increase public confidence in and attract more domestic investors to the market. The result would be an increase in the market size and liquidity, providing more investable funds to finance longer-term projects.
Last two years have shown that portfolio equity flows were easily reversible.
Reversibility of foreign equity investments increased the volatility of the emerging market stock returns. Equity capital outflows also raised the question of what impact it will have on stock market development. Will markets lose all the gains in terms of size, and liquidity?
Some of the favorable effects of foreign equity investment on emerging stock markets are irreversible. The high level of market development attained thanks to the increase in foreign equity investments will not be completely reversed, when foreign investors decide to take their money and move away from emerging markets.
As the portfolio equity outflow is taking place, there has definitely been a decline in market capitalization and liquidity. However, the number of firms whose stocks are traded will not decline. Given that regulatory changes have already taken place and public confidence in the market increased over time, the equity capital outflows are not expected to reduce the number of domestic investors in the market drastically. Furthermore, in those countries where domestic institutional investors have come to play important role in the market through time are not expected to suffer as much as those markets dominated by individual investors.
III. Development of Emerging Stock Markets
There is substantial diversity among emerging stock markets in terms of institutional infrastructure, market size and liquidity. For this particular reason, emerging stock markets provide a rich ground to see the link between institutional development, market size and liquidity, on the one hand, and stock price behavior, on the other. In this section, we present and discuss development indicators for 18 emerging stock markets over the period from 1988 to 1996. In Figure 2 , we present the ratio of market capitalization over GNP, which is used as a measure of the market size. Two American and other countries. Some East Asian countries, Thailand, Indonesia and Philippines, were rather under developed in the late eighties with market capitalization/GNP and traded value/GNP ratios close to or below 10%. In the late 1980s and early 1990s, these countries' stock markets developed rather drastically, mostly thanks to international capital flows. A similar stock market development performance, albeit at a smaller scale, could be observed in the majority of the emerging market economies in our sample, such as Argentina, Brazil, Chile, Mexico, Peru, Greece, Turkey, Jordan, India, and Sri Lanka. In all these countries we observe a rapid upward trend in market capitalization/GNP and traded value/GNP ratio, to be reversed in or after 1995.
IV. The Joint Variance Ratio Test
Weak-form market efficiency hypothesis is tested through standard test procedures. In these tests, it is a common procedure to assume that the expected return is known and constant. With this assumption in place, the test for random walk behavior is identical with the test for weak-form market efficiency. There are several versions of the random walk hypothesis. Following the recent empirical literature on market efficiency, we focus on the weakest form of the random walk hypothesis namely we will test for uncorrelated (but not independent) increments of prices. All tests of the weakest form of RWH are related to the correlogram of stock returns and evaluate if the autocorrelation coefficients at different lags and leads are equal to zero. Since tests of random walk do not run the risk of misspecification of the alternative hypothesis, they are expected to be theoretically reliable. In practice, however, they were found to have quite low statistical power. Consequently, even when stock prices follow random walk behavior, random walk hypothesis can be on occasion rejected.
Among the random walk tests that rely on alternative representations of the autocorrelogram of the return series are variance ratio test (Lo and MacKinlay 1988 , Cochrane 1987 , Diebold 1989 , Fama and French (1988) regression test and Jegadeesh (1991) regression test.
What differentiates Lo and MacKinlay's variance ratio test from others (mainly from the one used by Cochrane, 1987 and Poterba and Summers, 1988 A stochastic process is defined as X t :
The same stochastic process can also be represented by:
where ∆ X t ≡ X t -X t-1 denotes first differences and µ is arbitrary. Random walk theory for stock prices implies that current innovations cannot be predicted with past innovations. In other words, disturbances, ε t 's, are serially uncorrelated for all t.
Take nq + 1 observations, (X 0 ,X 1 ,.....,X nq ) of X t with Gaussian i.i.d. increments, where both n and q are arbitrary integers greater than one. The unbiased estimators of the mean and variance of the one-period returns are given by µ and σ 2 . Under the Gaussian random walk, the variance of the q-period returns, σ 2 (q), is q times the variance of one-period returns, σ 2 . The unbiased estimator for the variance of overlapping q-period differences of X t can be derived:
where Ψ = q(nq-q+1)(1-q/nq). Now, using the unbiased estimators $ σ 2 and $ ( ) σ 2 q , centered-variance ratio can be estimated:
Although the variance estimators are unbiased $ ( ) V q r is a biased, but consistent estimator of V q r ( ) . As noted by Lo and MacKinlay (1988) , finite-sample properties of $ ( ) V q r is closer to its asymptotic value when the variance estimators are unbiased. Lo and MacKinlay (1988) also showed that the centered variance ratio can asymptotically be written as a weighted sum of the autocorrelation coefficients: Lo and MacKinlay's variance ratio test procedure can be applied when returns (∆X t ) are heteroscedastic, given that they are uncorrelated with each other. If the increments are uncorrelated, the sum of the variances of the increments should be equal to the sum of their variances and the variance ratio should move closer to one even with heteroscedastic disturbances. The asymptotic variance will depend on the degree and type of the heteroscedasticity present. Rather than specifying the form of heteroscedasticity in increments, Lo and MacKinlay (1988) followed White (1980) to derive variance ratio estimates, which allow for general forms of heteroscedasticity. Lo and MacKinlay (1988) 
where: Hochberg (1974) showed that the largest absolute value of these k standard normal variates has a Studentized Maximum Modulus (SMM) distribution with k and nq (sample size) degrees of freedom.
Critical values for the SMM distribution are greater than the ones for the standard normal distribution. This is is not surprising given that the test statistic is the maximum of Lo and MacKinlay's variance ratio test statistics for all selected aggregation values. Chow and Denning (1993) applied the joint VR test to US stock market indices between 1962-1985 and found statistical evidence to reject the random walk hypothesis for the equal-weighted index, but not for the value-weighted index.
V. Empirical Analysis: Joint VR Tests on Moving Sub-sample Windows
Previous studies of random walk behavior conducted their tests for a given fixed sample period. This sample period is either dictated by the availability of data or by visible breaks such as the Great Depression, the Second World War, the policy switch from fixed to flexible exchange rate regimes in major industrial countries or the financial liberalization in emerging markets. So far, no study has focused on the possibility of a smooth change in the stock price behavior over time. This is not surprising. Most of the research on market efficiency and random walk behavior has focused on already developed stock markets and market development through time has never become an issue.
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The same approach cannot be justified in the case of emerging markets. In our empirical analysis we consider two types of moving windows. In the first one, which is depicted in panel A of Figure 6 , we hold the starting-point of our sample fixed at the first week of January 1988 and obtain the VR test statistic behavior for the first 250 weekly observations. Then, moving the end-point of the sub-sample one-week forward while holding the starting-point fixed we expand the sample period by one week and calculate the VR statistic again. We repeat this exercise until we reach the full sample size and plot joint-VR test statistics for all sub-samples considered (VR i , i = 1, 2, 3, …, . We expect that adding new observations to the sub-sample will not lead to a significant change in the joint-VR test results as long as the observations pertaining to low-development phases are kept in the sample. We do use weekly rather than daily or monthly stock returns data. We do not use monthly series because that would leave us with fewer observations, the use of which will lead to small sample bias in our VR tests. We do not use daily return series either, because earlier research showed that daily returns depict spurious serial correlation due to infrequent trading in many, especially small stocks (See Lo and MacKinlay, 1988 Before reporting the VR test results for the moving subsample windows with fixed end-points and fixed starting-points, we first present descriptive statistics in Table   5 A third alternative is to test for random walk for moving fixed-length sub-sample windows. We do not report the results for this test, because it cannot differentiate the impact on the variance ratio statistic of the observation dropped from the sample and the observation added to the sample.
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MSCI database has data for 10 other countries (Hungary, Czech Republic, Venezuela, Egypt, Russia, Poland, Morocco, Colombia, Pakistan and China). For the time being, we do not include these countries in our empirical analysis, because MSCI return data for these countries start either in 1993 or in 1995. We intend to apply the variance ratio test to these countries and report the results in a subsequent version of the paper.
1 to highlight some of the characteristics of weekly real stock return series for the and including some mature markets such as Hong Kong, we Lung-Box Q-test rejects the no-serial-correlation hypothesis at the 5 percent level for the majority of lags considered.
In It is too soon to label these markets as efficient and others (Philippines, Thailand, Chile, Greece, Jordan, Turkey, Peru and Sri Lanka) as inefficient. As we mentioned above, it is quite likely that the rejection of random walk in the full sample can quite possibly be due to the deviation of stock returns from random walk behavior in the earlier parts of the sample period. On the other hand, the inability to reject random walk for the full sample does not necessarily imply that the behavior of stock returns throughout the 1988-1998 period can be characterized by random walk behavior.
Plots of VR test statistics for sub-sample windows with fixed starting-point and those with fixed end-points will help us decide whether there has been any move towards market efficiency. If there has been a move towards random walk behavior throughout the 1988-1998 period, this would be captured by the joint VR test applied to the sub-sample windows. We would expect the VR test statistics to decline as the starting-point is moved from January 1988 forward to November 1993, the date at which the minimum sample size of 250 observations is reached. Prices in stock markets with low levels of development in the late 1980's are not likely to follow random walk. Consequently, the VR test statistic for the sub-sample windows including earlier parts of the sample, the VR test statistic will be high, possibly rejecting the random walk. However, if these markets experience a rapid development pace in this period, variance ratio statistic will decline as we drop the earlier periods from our sample.
In the case of sub-sample windows with fixed starting-points, we do not expect to see any drastic change in the VR test results as we move the end-point of the window forward and include more recent observations in the sample. As long as earlier periods are retained in the sample, test results are not likely to capture a regime switch in the stock price behavior. As we add new return observations to the sample, the time series we obtain will be a mixture of both "behavioral regimes" in stock prices.
Consequently, it will be very difficult to detect the change in the price behavior using the variance ratio or other tests of random walk. Table 2 . In the case of Philippines, Chile, Greece, Jordan, Turkey, Peru and Sri Lanka, the random walk hypothesis is rejected for almost all sub-sample windows as long as the data pertaining to earlier periods are included. In the case of other countries, however, joint VR test fails to reject random walk for all sub-sample windows considered.
When we fix the end-points of windows rather than the starting-points, the joint VR test results change significantly for some countries. Lets start with the countries for which VR test results have not changed. As can be observed in Figure 8 , the joint VR test still fails to reject random walk behavior for mature market returns, as well as South Korea, Malaysia, Taiwan, Argentina, Brazil, Israel, South Africa and India.
Perhaps with the exception of Argentina, Brazil and India, the failure of the joint VR test to reject the random walk behavior for these countries is consistent with the market development indicators.
The drastic changes in test results are observed for other emerging markets. As we move the starting-point from January 6, 1988 forward to November 10, 1993 while holding the end-point fixed at November 1998, we drop the earlier observations of stock returns from the sub-sample window. Figure 8 tells us that in the case of Indonesia, Philippines, Thailand, Chile, Mexico, Greece, Jordan, Turkey and Peru, joint VR test statistic for random walk declines and eventually drops below the rejection region. Therefore, as the earlier observations of stock returns are dropped from the sample, these countries' stock return series would tend to approach random walk behavior. The only exception to this rule is Sri Lanka, which had the lowest values for market development indicators.
We also wanted to check whether the test results are robust to the choice of day of the week to calculate weekly returns. We applied joint VR test to weekly real Friday closing returns. Being the end of the week, Friday is a proper choice to calculate weekly returns. In markets without the off-hours trading, we can think of weekly Friday returns as an investor purchasing the stock at the Monday opening price (which is equal to Friday closing price of the previous week) and sell it at the end of the week (Friday closing price) . The results of the joint VR test for weekly Friday returns are presented in Figures 9 and 10 . For USA, Japan, Singapore, UK, S. Korea, Malaysia, Israel, South Africa and India, joint VR tests can not reject the random walk behavior for all fixed starting-date and fixed end-point sub-sample windows considered. In the case of Philippines, Taiwan, Thailand, Argentina, Brazil, Chile, Mexico, Greece and Jordan, joint VR test statistic moves from the rejection region at the 10% significance level to the no rejection region as we drop observations pertaining to earlier part of the sample (see Figure 10) . It is not possible to reject random walk in the case of Indonesia, Turkey and Peru when the test is applied to fixed end-point windows.
In similar vein, Morey and Kawakatsu (1999) studied the impact of financial liberalization on market efficiency in 16 stock markets. Their tests focused on the market efficiency before and after the liberalization. Using structural break tests, they were unable to obtain evidence suggesting that financial liberalization led to improvement in the efficiency of emerging markets. We believe the main shortcoming of their analysis lies with the choice of the financial liberalization date. As we argued above, financial liberalization is a necessary but not sufficient condition for improvement in the market efficiency. Therefore, the liberalization date is not necessarily the date when a structural break occurs. Furthermore, there does not neeed to be a discrete jump in the underlying parameters of the model for a market to become efficient. Our approach takes the view that the move towards market efficiency is a continous process.
VI. Conclusions
In this paper we investigated the link between market development and efficiency in emerging stock markets over the last 10 years. First, we have shown that for an overwhelming majority of emerging markets analyzed in this study, the market development indicators had risen significantly during this period. This rapid pace of development in emerging stock markets was partly due to the unprecedented increase in international capital flows to these markets. As a possible outcome of this rapid development, we would expect emerging stock markets to become more efficient. In other words, deviation of stock prices from fundamentals becomes less and less predictable as these markets evolve through time from a small, shallow and segmented speculative market into a sizeable and liquid stock market integrated to the world financial system. one of the most powerful tests of random walk hypothesis. We are aware that the rejection of the random walk hypothesis could be due to the underlying equilibrium model of stock returns, and therefore does not necessarily imply the rejection of the efficient market hypothesis. However, this poses no difficulty for us, because we are interested in the relative efficiency of emerging markets. For this reason, we compared joint VR test statistics for emerging markets with those for developed stock markets.
We have tested for random walk behavior using weekly Wednesday and Friday real stock returns for 18 emerging and 5 mature markets for the 1988-98 period. Our empirical methodology was to apply the joint variance ratio test for random walk to two types of sub-sample windows: One with fixed end-points, and one with fixed starting-points. Test results for the sub-sample windows with fixed-end points showed that in those emerging markets that developed rapidly over the last decade, it became rather difficult to reject the random walk hypothesis as the observations pertaining to earlier periods were dropped from the sub-sample. In the case of mature markets and those emerging markets with characteristics similar to mature markets in the late 1980's, stock prices appear to follow random walk irrespective of the sub-sample window used. 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 Note: The dot on top of each country's name is the joint-VR statistics for the 250-week long sub-sample. Every next dot corresponds to a sub-sample with one weekly observation being added to the sample at a time until the full sample is reached. The bold and normal straight lines indicate the critical values for the joint VR test statistic at the 10 and 5 percent levels, respectively. Note: The dot on top of each country's name is the joint-VR statistics for the full 1988-1998 sample (reported in Table 2 ). Every next dot corresponds to a sub-sample with one weekly observation being dropped from the beginning of the sample at a time. The bold and normal straight lines indicate the critical values for the joint VR test statistic at the 10 and 5 percent levels, respectively. 
